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108, and at least one kind of fluorescent coloring 
matter for changing the luminescent property of the 
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surface tension is 2-70 dyne. As the precursor in the 
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derivative thereof can be used. As the fluorescent 
coloring matter, for example, rhodamine B, 
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quinacridone and the derivatives thereof can be used. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other 
than the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



http://www1.ipdljpo.gojp/PA1/result/detail/main/wAAAa28032DA411054270P1.htm 01/03/29 



(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 11054270 A 

(43) Date of publication of application: 26 . 02 . 99 



(51) mt ci H05B 33/10 
B41J 2/01 
C09K 11/06 
H05B 33/14 




(21) Application number: 09204697 


(71) Applicant: 


SEIKO EPSON CORP 


(22) Date of filing: 30 . 07 . 97 


(72) Inventor: 


KIGUCHI HIROSHI 




KAN BE SADAO 






SEKI SHUNICHI 



(54) COMPOSITION FOR ORGANIC EL ELEMENT AND 
MANUFACTURE OF ORGANIC EL ELEMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To easily perform patterning 
of high accuracy in a short time, without the generation 
of flight curves and the cloggings in forming a pattern 
by an inkjet method. 

SOLUTION: A composition for an organic EL element 
which includes a precursor of a conjugated organic 
polymer mainly forming the luminescent layers 106-108, 
and at least one kind of fluorescent coloring matter for 
changing the luminescent property of the luminescent 
layers 106-108, to be used in the pattern formation by 
an inkjet method equipped with at least one of the 
conditions that a contact angle to a material forming a 
nozzle face of an inkjet head 110, is 30-170°C, the 
viscosity is 1-20 cp, and the surface tension is 2-70 
dyne. As the precursor in the composition, for example, 
polyvinylene phenylene or a derivative thereof can be 
used. As the fluorescent coloring matter, for example, 
rhodamine B, distyrylbi phenyl, coumalin, tetraphenyl 
butadiene, quinacridone and the derivatives thereof can 
be used. 



3 K>9 



IF* 

JOS 0 1 07 JOB 



I OS IOI 107 102 JOS 




COPYRIGHT: (C)1999,JPO 



<19)B*BM«OT (JP) 02) & §fi i^p fft ^ ^ (A) ai)ttttaM£M»* 

#58^11-54270 

(43)&0iB ^U¥(1999)2^26H 



F I 

H 0 5 B 33/10 

C0 9K 11/06 Z 

H 0 5 B 33/14 

B 4 1J 3/04 1 0 1 Z 



&&&& wnmnms ol (^ibh) 



(21)*M## 


^BJ¥9 - 204697 


(7DWWA 


000002369 










(22)tHJ®0 


¥J&9<P(1997) 7/J30B 




3*OK«S^K15Sf^ 2TB4S1# 








*P 








^JMR8&rff;*:fn3T@3#5# -fe-fn 
















#F Mm 






















(72)$S9m 


M «- 






















(74)ft3A 





(54) CS£W«>^3 mEL^lim^imiEL^Otti^ 



(57) 

1-5*t^i-*tr6ffiftl!ft36 s 3 0° -17 0° , 

cp— 2 0 cp. *fc(±&E3S2jJ&S2 0 dyne— 7 Odyne. CO 

b, i^*^ y/utr 7*z=.as > ^^yy, 7-^7:731 = ^ 



(5i)intci. 6 Mtsufl&i 

H0 5B 33/10 
B 4 1 J 2/01 

C0 9K 11/06 

H0 5B 33/14 




*S£Di&7tfe^t £-a tivf i?^ v htt\z£Z>s<? — 

saaj^te^sstt^^3 o° -i7o° tifc^^i:^ 

V^j&tCffl^b*b3^E LlWlJT'fcoT, 
SfrSE&Bfelfe^ffi35^^ 2 Odyne-7 Odyne-efo^r 

& etta-r 6 y x/kd y x^ubs &ffi&-F a *mt-*f-r 6 utr 
mm.m<DWif&ftfr3 o° -i7o° -c*>9, ^og^m 
fifc&cott&a* i cp- 2 o c P -c;fe6 r t ^ttt^tli 

^rthtti-r 6 y x/vtf>y x/t'B5«:#^-rsw^i-*r-r5flfr 
iEia^te«>ssttft*s3 o° - i7o° t?*>d , *»oawa 

#fif&4&<£>^ffi^7Ji& s 2 0 dyne— 7 0 dyneTfc 6 r t 

Sr&tM' t?* hustle J; — 
Stffi^ifeOtt^iS i cp- 2 OcpT*^ "9 , ?5>oiftH5*af&#> 



(2) &M¥-1 1 -5 4 2 7 0 

2 

<£>^®3g7^ 2 0 dyne— 7 0 dyne^&5 ^ t £r4#t& t ~t 

&*taj-r<5 y x/kd y x^b smic^t a hu 
io Eiarit»<©s&ttfidS3 o° -i 7 0° -c*>9, *>oMa 
j&&<z>**&a* i c P - 2 o cp-^fco -ciffifBi(aj£&<z>SB3B 

^1^2 0 dyne— 7 0 dyne"Cfe6 ^ £ Sr#tR t tSfiE 
[WWW 9 1 iWEHaEfrttaK y 7 * ^ l/X t'- U 

[WWW i 2 ] ftfriE^3tfe^tt^ vyysfci^-^y 
&*g»3fcj® i*^U9 idiB^o^E 

[ffi^m i 3 ] ffitz&yt&mte'r h 57*=^ ^ 

30 (TPB) ^fcfi-X h7 7x=i^^xyR»fl: 

^Ll 4©v^ixd»fcSB«l©^r«EL5»^fflJia^4ll. 

6] fitffE&ftfeffi^^aii. mrBE^^ 

40 SS»^-W«{k^*(OlWKfl£|ilS»i-»bO. 5-1 Owt 
%-Cfc6I9^1 ^^11 5<Z>V^-ftb^l-fE«c0^rttlE 

[m&m 1 7 ] S^^«BlftfiE^fct , i^l*iSi«ffll35 s '^*i^■Cv^ 
5ffl3fcJ®l fc^Ll 6WV^tb*^IBttroW*ftEL*5^ 

[»*JSl 8] li^rlB»3ft«l/j^v^Ul 7©v^*td»w 

50 to&&m\z£vmtzmf&w<Dffitzffimfr%m0*itt! 



3 

[000 1] 
[0 0 0 2] 

[0 0 0 3] :©tiEL$^^ft 10V£IT<D 

lc£-ttr rr~ -rz. t r\ r\ _ i rs n\ r\ r\ r\ l /_otn rfP /r\ "^r <W rtP yT-\ 77X 

ia*fc^«fctt&*rbx^s, i-fcfct,, ^^^>s 
[0004] rrx, &-r-<D&yt%imk&fe&<DMEft 

[0005] «*©t«EL*^ ^Lxea^as 

— /l^gft: (A 1 q3 ) , i/^^-U/H^^^— 

[0 0 0 6] £©<fc3*te#^&*«:*IKI-fl* 
rittifeftictt, K£3K#i£asffiv^nx^5as, 

[0 0 0 7] 

tci»oS«FBB t^^li vv< * - = > f&ft ? £ £ is X* 



(3) 1 1 -5 4 2 7 0 

4 

[0 0 0 8] 

[SIMSrWSt-rSfcJ?)^®:] wtf> J; 5 fcBtfil*, TIE 

(l) - (18) <0#*WI£J;I3£jS3*l5o 

[0 0 0 9] (l) itUM«t^*^ 

SE{k*ii:5fc*^*< t i> l i: Sr^tr >f 

10 h ^Sli J: S - ^^Cffi ^ ^>^5 f i 

-17 0° X&S£fc«r4#«*i-$#tttEL*^ffl*&ffc 
[0 0 10] (2) ^fcUX5B3teSr^fifei"S*a^ 

20 ELifffl»Tfcot, E^a^^^^lcp— 2 
[0 0 11] (3) itlTMi^Mt^^ 

0 dyne— 7 OdyneXfcS ~ t & £ i" £ E L5tf^ 
[0 0 12] (4) EE£ UX383feBfc^fifc"t-S*t*3S 

mt s its fc^co^/^ < £ 1 1 a©**fe* ^tf-r 
EL3(?-T-ffl*afigtexfoox, striE^r ^^-^ai ^ hffio^ 
s^^sw^i-^-rs^rBsm^^^^s o° 

-17 0° X£> 9 , d^oM^^^S^ 1 cp- 2 0 cp 
[0013] (5) ii: tt3g)ti^Mt5^ 
40 3Eft$-±5fc»«>^< ki>im<v%kyt&mk$:^&«f 
ELSR^ffljftfifeWCfcoX, ^IE-< hm<D^ 

ffi*«^i-5WWt^^5^aaffl^*<oftttAd$3 o° 

-17 0° XfcO, ^OgflfEimJ5fe#l^®^^2 Ody 
ne- 7 OdyneXfcS C t 5*T«E L^^-fflm 

[0014] (6) ^Lx^sfeefe^js-rs^ffcrn 

50 »kSHi:5fc*!>©^4< k i> l i^fjfefe^ fc ^ts4 



(4) 



4#B8*Pl 1 -5 4 2 7 0 



0 cpT'fo 9 . A»ofl(HE*a^*bW^S3g^^ 2 0 dyne— 7 

o dynex-fc 6 r £ ^r^m tt^tiEL m^mm^t¥s 9 

[0 0 15] (7) i^LT^i^Mt6^« 

-17 0° ^^O^a^CO^i) 5 1 cp- 2 Ocp 

-X?*>oTS9fB#a^«b^ffiaS^dS2 0dyne~7 Odyne-C 

[0016] ( 8 ) mtz&ytftmz, ^t^rnxm^ 

-Cfc5_hfE (1) *V^L (7) <D\,^-rtli>*lZLtt1fc<D&m 

[0017] o) mrffiiW««=*isKy^7 7*=iu^ 

C=u^*fctt*^>St3«*:<z>ll&ffiffTf&5JblE (l) 
V>L (8) ©V^m^iJlffittOWWELSS^fflJia^ctto 20 
[0018] (10) mHE*3tfe*tt«— ^5 
n-^^igfl^&SJbfE (1) fc^L (9) cD*vr 

[0019] (id mrffi*3tfe*tt^?-y/^tr7* 

^/V*5<fct^cD^ig{£X;fe£_tHE (1) (9) t~ 

[0020] (12) ffir8a«*€5,5fi*4^^y zstnti*? 

•^y ^4SI»flc-C*-6JtE (1) ftv^L (9) (cia^coW 

[0 0 2 1] (13) lWIESafefeStftt^ h 7 7i=^ 30 
(TPB) Sfctex h7 7 3i i^Ji ^ffil 

^fle-Cfc-Siffi (l) fci^L (9) <mvf*i^i-BBtteo 

[0 0 2 2] (14) BtHH»5fe6SRtt^^ y K^*fc 
tt*^y KVttt*fl£-C*>5±IE (1) *V^L (9) CD 



= [0023] (is) mtzmm&&£Tfi#tfti£%:&mfr 

(1) fc^L (14) <OV^T*l/^lcaE*<Z)^r«EL3(e^-ffl 



[0024] (i6) fijia^jfefeaticoasjBStt, huie^ 

Smi^^WaiflS^^fl&BBfrSS^^WUO. 5-1 
0wt%T*fe^±IE (1) (15) cOV^Ttb^l-BES 

[00 2 5] (17) StrSBiafiKtt^fcttfflfflSlA 5 ^*^ 

t^sjihe (i) fcv^u (i6) cov^n^ij:ffittow*8 

[0 0 2 6] (18) _LfE (1) ^C^L (17) 
d^=i«B«t<Z>fflfij60fi-«EL3!8-f-fflfi^ttS:fflV^-C, V 

[0 0 2 7] 

[0 0 2 8] *3SW©W*E LJK^fflJfifijy&tt* b 
1 So^feSSi: Sr^tf-f >^ ^ y h^tc J; S^" 

[0029] #saiss^^*r«fb'&*<ofitr»(*:i*, itft 

SJxfcflK #Jx.tf<fc;^5£ (i) i^ti an&Wfc 
$*6ra:*cJ:or*«:»iai^W«ELeSr^U# 

[0 0 3 0] 



S + CI n 

o 



I50°cx 4hr 




<I) 



[0 0 3 1 ] !6»36»5*«:*SS^^r*^««*@#:-ca 



PPV 

[0 0 3 2] ZL<o£btzWmfek\*XYX* WitfPPV 
(#y (A7-7x^uyt'-i/y) ) ^fcte^t^ag 

sts^<© * atm* # y -mJt -c*««e{ k u r ^ 5 mm 

50 ttietfH^-CfcfcSfcft. iiiMrofaEL^^#S- 



(5) 



1 1 - 5 4 2 7 0 



[0 0 3 3] ^<DX 5>fcPPV*fcJiP P Vtfsm>&<Dtfi 

w&fak lt> mx-mt^y*: (II) tc*i"J:5*. pp 
V (sKy (^7-7*=l/y^l/^) ) itftiEft:. MO 
-PPV (Jtfy h^'>-l,4- 7x-^yt^ 

uy) ) mfSEtt^ cn-ppv (#y (2,5-t*;*— 




V 



PPV 



8 



HOTffc, MEH-PPV (tK !J [2- ^ S3r>--5-(2'- ^ 
^/^^v';u^Jr V) ] — — 7 u:/ tfn ky) 

[0 0 3 4] 

Ms 2] 



Hi 3 C 6 0 




OC 6 H| 3 



CN-PPV 




OCH3 



ns /r CH ' CH x 



H3C0 



MO-PPV 




(II) 

(0 0 3 5] PPV*fcliPPV^©|ffffifl£lt Bfr 

[oo3 6] m&ppvmmt$\z<x&£ftz>iftm&<D'g 
^rfiii, M^i^lto. 01 — 10. owt%# 

Sf*L<, 0. 1-5. 0 wt%a* LV\» S&K 

[0 0 3 7] SbKl, 4=£WOW«EL3fc^fl*&l£4&tt 



MEH-PPV 

[0 0 3 8] Tfcfcfc, *3fcfe*»4*t-**eWWi b 

^jgrsfc^ EL*^<&«s«^»*f>*ni-*-5o l 

50 l^tcSSjtJg^Seft:*^ h/Xsh^ytft^-Vh 



9 

[0 0 3 9] ?fe*3, w^-CV^pSSftfi^^irli, 5B3t 
[0 0 4 0] 77E =^$tl^7^ h^©ai^/V^— / 

[0 0 4 1] $t>»c*3fefe*«r K-tfymr 

So 

[0 0 4 2] LTtt. SfefeOSSfefeSr^rrs 

[0 0 4 3] £<73«fc 5 LT, flflfcrfn — ^ 

[0 0 4 4] LTttU m&<D5&&yt& 

tea* <fc < 3B*B©Jgfi!c^WC*)5o 
[0 0 4 5] ^ft£Jf £ LTfi, Wfeo^gfeft 

m~clb*>* SfcPPVi:ffi»i:<M©Wt 
[0 0 4 6] *fc, #fe<z>#fe#&^p*-*te©*&3tefe* 

[0 0 4 7] i<Oi5itjtfe3(fiUH:, OT*.**^-* 
yy, ^ijy-i, ^y^-g^ ^^y^_ 7 ^ ^ 

20, ^^yyi 38, ^^y>i 52, ^ 
yyi 53, ^^311, ^?yy3i4 s ^-?y 
y3 3 4, ^yy3 3 7, ^-?y >3 4 3^^S^tf ?> 

[0 0 4 8] SbJCgiJiOfiffecOjEfe^^W-^SSiatfe* 
tUtt, fh77x^^i?xy (TPB) Tfcfctt 

t-^-Cfot), *fcPPVt4a»ttdsj;<«3tBo^ 



<6) #§B¥ 11-54270 

10 

[0 0 4 9]^<fcpWfefH l*t£fcl22@ 
[0 0 5 0] BulE^^^^^r 

^{t^4^itTOfc@^#i;:2*u 0. 5 — 1 owt%ssjtra 

£*i,5r£as$f£L<, 1. 0-5. 0wt%jfetffl$ixS 

[0 0 5 1 ] Sfc, ±ffiffl8ifls*3 
^l&S^Swi^-etsfcft, ^y^^xyhffl;x/v 

[0 0 5 2] r©±5fcffittJ8fl££tt, * 
/K N, N-^/^f^/WAT? K (DMF) , N-y 

f^fnii Ky (nmp) , ^w?^/yy (d 

MI) , if* ^/V^/U^^ri/ K (DMSO) 
[0 0 5 3] $ ffifE*^4&*lCSffl#Ja*£&;h/T 

30 i/^^u^y y 3— /v^^^fffiT/v^— suifi&\f h 
[0 0 54] ffifflffil<0«£!ni ft£ LTte, j&ftft£ttftK: 

[0055] ?te*5, *©(a©asj!iDff], ttK££fbtm«r 
[0056] ±&<Dmmftk&it&mk&'$t*irmEL 

40 fiR^fflV^b*tS 0 

[0057] :rt-, ^fy^^xyh^yy7>fy/i: 

^'>>te< i:t)lfe^^iI^^^•r5r<^^v^p 0 
[0 0 5 8] ^6-fy^^^ h^y ^7"-< ^tr-fta. 

50 IW^^JEfeffiSrM^oaftjcffiflW-fSClt^-e 



[0 0 5 9] ^(DXofzm&m*, £JtT<Z>J:5*«PttSr 
[0 0 6 0] m&m^ l/fit^y hmo^y Kl-B^t 

bHfcfi?rta&^S:ettiii"sy x/vo/ x^®2 5i& 

«J«i-5WWl-*d"r5S£tt^*S3 0° -17 0° -Cfc 
9. 3 5° —6 5° -CfeS^tiSiEfiLVV j&fig&as- 

9 MM*-*-* i^asnfljgfc 

[0061] -rfcjb*,, r«^^3o° 

«B8l-**«*(-f+*i-5-i:A s fe5o wtf>*£\ / X/v 

?Lfcf+# bfc«a^* t eta u <fc 9 ^-ra^t^r^j t wtss 

Wi^SI^J < fc «> , Jfc ^3 1- J: 9 *t m $ 

jus r t o & m&wizmm^£^^wrmffinm$y 

*fcffljffftdS*)jS*t>S5<)&5o *fc, 170 

[0 0 6 2] ir-C«fT*^9ttt, JftfiScttSrS&IEyX 

{ig(r^b5 0 ^ lm^_bco-ri^^^C5rt^V^5o * 

v^;l<5o Hfflu^u-eii?ffi^ftdsi9jiSJii o o oim 

[0 0 6 3] Z<Z>£*>temft&l&Q1> i &5±ZfrZ>Z.b{Z. 

[0 0 6 4] flftSEj|iafife«<7>tt«ttlcp'-2 OcpT 

£>oT, 2cp— 4cpt?fc5^tdS»*LV\ j&fife^«>tt 
AdSlcpsfgjftTfcS*^ lWtffiliUffifls*JJ:V»3!fi6*© 

*3B6fiBSr3SWU^3fc<*S 0 — ^, 2 0 cp£j@;i54§ 

[0 0 6 5] WIBJ|flJ*fttt»ffi«/J#2 0dyne-- 

7 Odyne-C&oT. 2 5 dyne^ 4 0 dyned*# £ UV \ CL 



(7) 1 -5 4 2 7 0 

12 

< idS-Ct-So ^Di^^2 Odyne^T'fc* 

mfttoi**) fcS, 7 0 dyne £r 

[0 0 6 6] *ISKOtiE LttWBJftfiMfett, 

t>lotcoV^Skffi«Sffl«rj«JE'rs<><0-C*>4* s , 2£A 

[0067] ^jswwwttiELSi^coaaaa^ifett, Jbia 

J: 0^tam^te*©fltfSaBtflli[flc%i«^ft$i3:T3S3tB 

[0 0 6 8] «SW0>*r«E L*T-<©»3S*ifei-*5V^"C 

30 (H 3 l-^t 0 

[0 0 6 9] ^K'f ^v^* hffl — y Kl Ofi, 0>J^L 
tf^fyi/7|8©yX/i/7'i/- b l l kmm&l 3 

mx.* P5#tttt«jsptt (y-tf-^xw-b) i 5&^b 

[0 0 7 0] yXyiz/W- Ml £^tfr&l 3 fc©Wti 
tt, ttiiD*Wl 5tC«fcor^<D^^l 9 ^^"9 2 1 
£:as^J&&*b-C^5o ^^FbII 9*3j:tm*S9 2 1 <Dft 

?g9 2 1 t»ittl&P 2 3^LtilIU^5o 

40 [0071]$ bi^, y x/uxi- — h i i \z.n. ffinai 
g^fjM^^x^ h^^^-r6fc^co/X/v?L2 

SdSgft^bttTV^S, — ^©Jfel 3*^*4, ffiiSO 2 
K-<afi!c4fe*W«&i-6fc«)«)?L2 7i«^$*vTV>S e 
[0 0 7 2] ^fib^l 3<7>^Rfll 9i-*Tffi]-ra® 

j0Em^2 9^&^£*VC^£o 

[0073] r^>jxm^^2 9«i *r^ffi3 i <omiz. 

50 3 fc— ftfcfcoT^flflllllSltti-So 3ntcJ;oT^l 



(8) 



$fffl¥ 1 1-54270 



13 

fc«a^»;:ffls-rafi^*3a«igi9 2 la^emn 2 3 

[0 0 7 4] J3Em^2 9-.^igm^?l^-r6 

^ 9 tmmmi 3 at h\^5t<Dj&m^m 

[0 0 7 6] |g| 3 «t b IzmX-tf, N i 

2 6^tt«bnTv^a 0 

[0 0 7 7] r©«t5^S' K&ffl^T* 0<Jx^-W 

• ^3JEg^,(^^-rs^^^BFf^^^^— v-eetw 



14 



* [0 0 7 8] Z<D£?t£^ ^v?x'; hft^lC 

So 

[0 0 7 9] *fc, rwa U^figSttfc»R^I»^ 
[0 0 8 0] 

[0 0 8 1] 1. WSSE L*-^<7V**— ^0>flgf£ 
[0 0 8 2] 

1 1 



mam 


PS K £ 




mm 


ppvtm**mm u.mx) 


26 


mm 




5 




1 0 




DMF (N.(hy>^/U*4/AT5H) 


60 




a— ^5>B 


0. 0075 



[0 0 8 3] m 1 iZT^-tX 0 I-, tf?*m&l 0 4jiM 
ITOg^SSHilOl, 1 0 2 S *5£Tfl 0 3 $r7 
t hyy^77^HCt^ 10 0//mf^ 0. 1 

[00 8 4] I TOaWBfSS«ffiraS:ffife, 3t« 

OTA t *{> ? mwglsihm m tSrfiafcWIg^y^w; 
7 H 0 5*7t MI y^77-f H:J:*)^t5, ^ 
7 Mi*@2 0 m, I?£2. 0//m^:bfco ^ 



^ [0 0 8 5] ZbiZ, 4 Z/? iSzcy h^V ^ hfflgf 1 
0 9<o^y Kll Od»?>±gE^ifflj^«bSr»taiLftio 
[0 0 8 6] (»£0<J2) n-^>;yB^?)i:tfe 

Ml 0 9 Kll 0a»fei&rit4ktrti:liiLfco 

[0 0 8 7] 
[ft 2] 



40 



(9) tfffflW-l 1 -5 4 2 7 0 

15 16 





» « 


£?fft(wtX) 


mm 


PPVtfDB**i8tt (1.5wtJ0 


26 


daw 




5 




1 0 




DMF (N,H-yy^*A-ArS K) 


60 






0. 0075 
2wtM) 



[0 0 8 8] mM&\3) n>-?'*>B<D< J S,t>y\Z.M& * Kl 1 O^bMftWlfc, 

m^fe^ir LT^rt^ y K^S:WDUfc£JlWi, JblE^ [0 0 8 9] 

ffiftli irMat^y^^x^ FT'yyFMi o * [^3] 





» n % 




mm 


ppvjtwwMcffiwr (i.6w«o 


26 


mm 




5 




1 0 




DMF (N.N-5>**^*JUfc75 h*> 


60 






0. 0075 
2wt%) 



[0 0 9 0] d£i£#j4) n-y^B^'J^ffe 3«f hfflgll 0 Kl 1 O^P>^S:iitaiLfc, 

tt^^yye^U JMMH«r^!J-fc!J [0 0 9 1 ] 



mm 


» 14 * 






PPV««tt3Wait (1.5»tt) 


25 






3 




1 2 






60 




^▼y V6 


0. 00 76 



[oo9 2] (mmm5) v-m>-B<D{xt><9\zn& ★fftmLfco 

iklt&mt LTTPB (7h77i^/^^V) £r [0 0 9 3] 

^ ^ hffl^S 1 0 9 CO— ^ Kl 1 O^^mfig^$:*50 



(10) 1-542 



17 18 
(3S6«5) 





u » * 




mm* 


PPVlKnBttfcfctt U.Swtt) 


25 






6 




10 




DMF (n,R-?**A>*A>J*T$ K) 


60 




TBP (rh?7x^^i>i» 


0. 0076 
2wt«) 



[0 0 9 4] (M£#j6) PPVlffiKfroftifrtM^fe * I^EMc LT-O^ y h 7° U V hffl^fi 1 0 9 <D- 

^MSrtt^) C N - P P Vlu^^fffi L, 5^ Kl 1 OA»€>JiafiR«jS:ftbaiUfco 

fe*3tfe*S:i!iSan*-r, UT*-^ !) K [0 0 9 5] 

^&o. o o 7 5wt%asapufc£A^4, ±.tommmi t * [^6] 





M « * 






CN-PPVtOT(**»» U-MO 


26 






5 




10 




DMF (llP^fM*Ar5l'] 


60 






0. 0075 
2vtK) 



[0 0 9 6] (Jtttffll l ) * 7 Ictp-T J; 5 P P Vfft 

5 Owt%, n-^?yB^"9l'^M 
t!)y2 0wt%*5 t fU?v f ^^U'>'^y 3-/1/2 Owt%, 



El 0 9 Kl 1 O^ibmfiSc^^PtmUfco 

[0 0 9 7] 
117] 



(U) <&m¥l 1 -5 4 2 7 0 

19 20 



atxtmi) 



mm 


*f n * 




mm 


ppvn«*3ws» u.6»tx) 


50 


mm* 




20 




20 


immm 


DMF (RJ-^fJl*M7?H) 


10 






0. 00 7 5 



[00 9 81 dtfStm 2) £t8\Z7ji-t£ o (C, a— ^5 hffl^g 1 0 9 0V^s/ Kl 1 0ti*h 

U ffittMi LtDMF^7 5wt%^tU ®$!#J£ [0 0 9 9] 

^**VSfcfiMft4:ffll^-C, ±IElliS«l fclPHSt-LT-f *20 [^8] 
UHRW2) 



mam 


» *4 * 




mm* 


PPV|WfeW8tt (1.5rtX> 


25 






0 




0 




DMF (K,H-i?>^*Mr$ K) 


75 






0. 0075 
2wt«) 



[oioo] (JtfiSEW3) msi^TF-rxoiz.^ ppvmi ^ ^ l^fir tr-r y ^ v'x ^ h ^ y y hfflgl l o 9 ^ 

l^#7M&?££r5 Owt%, Si^Jtlt^ytyyiOwt y K 1 1 0 ^bj&^^rftfctb bfc e 

%ioj:U ! ^u>ry2-/HOwt%, ^tt^^OD [0 10 1] 

MF§:3 0wt%^tt^Mf^t, ±|E»ISW13« [^9] 





« n * 




HI** 




50 






10 




1 0 




DMF (HJ-yyfA'^ATSK) 


30 






0. 0 07 5 



(12) 



!&ffl¥-l 1 -5 4 2 7 0 



21 

[0 10 2] 2. m&to<Dfomi&&%&£Xfl&ktoft&<D 

±as«>iiifiw i ~ 6 *> j: vnt&m 1-4 <7)&m&vo<vm 

[0103) It ^thb<Dm&®)&'{>'?iS^V hm 

(x^yytuiMj-sooc, vx^fficofli 

Ji) co/X/uTLa^frhHJU — = v^SrtTo fc e 
[0 10 4] *fifife*Srl!tmi-5K, ffijfcttcOffllfftasD 

[0105] A. &ftbft 

j 1 s K321 i<ommiH<Dmmj7m\z^tcfr^x, 

[0 10 6] B. 

[0107] c. mmmt} 
yarns® 



22 



10 



[0 10 8] mft&mm&¥>b&WJ&v>&<z>oi>*b&** 

[0 10 9] D. ffiftm&<QM& 

[0 110] E. /XA'lL<DB&*)m& 

[0111] rtlb^m^r^ 1 0 ^7jk-t 0 

[0 112] 

1*10] 



mm to 


ttSEtcp] 


[dyne] 


mm r 3 


ffifM*9«t («»> 






3. 72 


32. 0 


59 


3. 000 


1 0. oooia_t 




3. 60 


30. 1 


60 


2, 800 


1 0. OOOJSLt 


*»fc«3 


3. 62 


39. 6 


40 


2, 800 


1 0. OOOJfiLt 




2. 80 


31. 6 


38 


2. 900 


1 0. 000J2U 




3. 58 


33. 2 


38 


3. 00 0 


9. 000 




3. 86 


33. 6 


64 


2. 800 


9, 000 


IfcHHl 


30. 3 


18. 5 


20 


100 


1. 000 




0. 9 


90 


175 


200 


10. ooojyj: 


tf*»*3 


2 5 


1 5 


28 


a is « cd Rt m * « 



[ 0 1 1 3 ] ^ 1 0 i^-r x 0 mmm 1-6 (D&m 

tftm^irfrhfltftM* 9 m&&£Tfis X/wu> Bin 9 
+#^3£/b linear 5 fc<^&o/t 0 
[0114] mz. m&vo<Dmmtos 

[0 115] rtUcfcTU ifcRm^^tett/XA-TL 
19 XTfS X}\»<D g E£ 5 < 2*fflfife 

[0 116] 3. fiEL^« 



**3fe«l 0 6 (sS5) , 1 0 7 (») 0 8 

40 (fT) Wit 

[0 117] K— fc^^LTW^T/l'S = $'A 

*y y y-;«^ltt5^iia 9 0. 1 
(Dm+mmm 1 1 1 sr^ufco r©a-?-ttaiiBi 1 1 

[on8jftii:, Kfammt \^xmzo. 8/zmco 

Al L l&£tMl l 2Sr«3BFfe^J:0^U W$£E 
50 [0 1 1 9] 4. «3tB^»3teWtt*3J:U c BI«Ftt©ff<iBi 



23 

m^mmm 1* enigma* bfm\*ttL&ftm<o&yt 

[0 12 0] F. 38X;H*&e£E 

iWUfct*©ep3!lD«JESr»3tlffl*6ffiffi [Vth] £ Lfc 0 
[0121] G. Jgft;$4> 

[0 12 2] Jfe*3, Bft&fttt:. ^S. : 4 Ot, jg£ : 1 



(13) 4$$^1 1 -5 4 2 7 0 

24 

* 2 3%, W>M&& : 2 0mA/cm2^fc£ o 

[0 12 3] H. 
®Sft^g£r2 0mA/cm2t Lfci: £&«9-t-3o 

[0124] I . 
4HS3teBO«iRffi*ftSfciroj£Lfco 

[0125] J . (MS^jm 
3S3tJl£r2 0 0^6 O^P^f^bfc^, K%M<0#7 

[0126] r. *te><z>i£*«r3t i i i-^i"o 

10 [0127] 
Itll] 





[V..} 


*ft**r (far] 


fiXHS Ud/i'J 


« G ff [n«] 




nmm i 


3 . 0 


5 0 0 0 


2 0 0 0 


6 2 0 


O 


X«H2 


4 . 5 


4 9 0 0 


18 0 0 


4 2 0 


o 


x aw 3 


4 . 2 


4 6 0 0 


1 T 0 0 


5 3 0 


o 


mmm 4 


4 . 3 


4 9 0 0 


19 0 0 


4 8 0 


o 


SS tt« 6 


4 . 0 


4 8 0 0 


19 0 0 


4 3 0 


o 


*»« 6 


S - 6 


4 6 0 0 


18 5 0 


5 3 0 


o 



[0128] tl ltt*hi>t>t>*Z>£*>\^ 

[0 12 9] ^_h, *3BW©W»EL3R-¥-ffl*afifctt*5J: 

&fc\> 40 
[0130] $?>t;i % -o^i^m^ hffl^yy^yx 

[0131] 

46 c Uc^oT, • «tHfo-C#«#«jfeEL*3K50 



SK^KttSrBWii- 6 - £ * S "C# £ 0 

[0 13 2] ^^<OI$irfBj&^«l», *3teB^ 

BX'hZ bkt> (ciS^tt*c:«*i,fc*3teBSr^fife-rs r £ 
[0 13 3] SSftBtWi: UT*PiRHRfbS*Si 

[0 13 4] $ bid, ^OW^EL^fflMfc 
«5tifetcJ:ixtf, BUS* Ks> H«*<©&f**ftSI-W»E 
^ffiT*Sfc«)*3teBO*3te#tt4:*a(-ffifl!9i-5Ci: 

im2\ #»EL*^©aaigfcfflv^e>*vs^ v^i?*^ 



(14) 



#BBSP1 1-542 



25 

ligi3] ia2t-^-r-r y-my*v isf^y v<o 

1 0 

1 1 

1 3 

15 i±®y mt 

1 9 msi 

2 1 f&fgO 
2 3 ftten 
2 5 7 X/UdFL 
2 6 8*Jg 
2 7 7L 
2 9 JEE©^^ 



10 



* 3 1 
10 1 
10 2 
10 3 

1 0 4 
10 5 
10 6 
10 7 
10 8 
10 9 
110 
111 
112 

2 5 1 



26 



mmmmmm 
^m&ytm (#) 



imi] 



104- 



^101 ^102 ^IQ3 



105 



toe 0 107 joe 



101 10! 



r 



io: 



r 



105' 

106 101 IOT IO'2 108 ~T 
104^' 103 




105- 



104-^ 



^=5 



106 102 107 103 IOS 



